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DESCRIPTIOR OF THE KIEMPEHRER WING STRAIN METLR
(ACCELEROMETER) . *

[T

The wing strain meter 1s an instrument whioch has 1ongmad.e
* ita proofs in practical experiments and has 1%s place marked on

the instrument board as indispenssble for letting the pilot kmow
the strain on tﬁe'lifﬁing surfaces and warning him of the safe
1limits which myg not be exceeded. The instrument measures 0.85 mm.
in dismeter and weighs 365 grs. plus 175 grs. for a Spring suspen-
sion. o

It does not need to be observed. continuaily. A glance of the
Pilot at sharp ourves or the begimming of a dive is sufficlent to
know what the strain is. Tho intultive jJjudgument of gtrain 1s dif-
floult to attaln and 1s never very reliebl2, but the use of the
wing strain me-t';e.'.- helpa %o bullil vp Intuitlon. DBut even when the
pllot 1s able to rely on his judsment he wiil suiil, Tor Lreater
surety, glanoe ocoasionally st the instrumert, especially when pi-
loting & large or gilant airplans. For sporting flights and stunt-
_1ng, the 1i1_strumen"b 1s indlepsnsable whenever great rellablility is
‘required. It 1s especially useful, however, to slroraft mamufac-
turers and experimental laboratorles whsre very soourate wing
gstrain measurements are necessary in ordsr to test the ealoulated
strength of the airplanes anl to know the oontrolla.bility.

In wing strain the most important factors are "the force of

Ea.vity and the foroe of lift whioch gilves the measure of the sue-

* Translated from the German ‘by Paris Office. Information supplied
"by Oarl Zeles, Jena.
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taining force, and their oomponents are pe:pendimﬂar to the 1if%-
ing surfaces. The sum or these components are measured by the
wing strain meter near tho oenter of gravity of the alrplane.

The socale is divided edually from 0.6 to 3.5. When the air-
plane 1s at rest, that is when it is in eQuilibrilum, or when it 1s
in normal, straight horizontal flight, the elmple strain 1 1is >
shown. The other signs give the ratio of the respective strain
to the unit. From the figure 2 a red strip appears on the scale
and from 3 the whole field is red. The red first appears when
the pointer is at 1.3. Up to that point the pilot does not need
to pay any attention to strain. In sharp ourvea great gtrains
appear and as previously stated, the figure 3 is easily reached.

Immediately the strain oocours the indication appears, for
the movements of the devioe are well coocrdinated. The apparatus -
is suspended from a spring and 1is so built that it 1s not affeot-
ed by ordinary starting and landing shocks. It 1s advisable, how-
ever, to keep the lower button in the "fixed" position in start-
ing and landing. A sorew covered with a protectiang cep serves
for plaocing the pointer at 1 when the airpM is in edullibrium,

The airplane must be placed in equilibrium before the instru-
-ment is mounted. It iIs then attached to the instrument board or
on the body in front of the wind soreen in such a manner that the
shutter has full play. When starting, the lower kmob is placed at
nfixed"; when fairly started it should be set at "free." When'




Ped:ls:desn, ﬁpoan'ter betwesn 1.3 and 3) no notice heed-.bentaken;

. When the red shows near the pointer (pointer between 3 and 3) no
stronger force shauld. be used. on the elevator. When from the
pointer on, the whole of the socale is red (pointer at 3), danger .-
is at hand, and the pilot mist therefore force his way ‘out of such
a position, or if the elsvator is acting, reduce its aotilon.

' In sharp curves, where the lifting surfaces have to bear
stresses arising from centrifugal force as well as those arising
from the force of gravity, inoreased strain ocours (for instanoce
the polnter will be at eabout l.4 for a horizontal ourve Iqithout
slipping back when an angle of 46° is reached); with very sharp
horizontal curves the pointer may mark from 1.6 to 3 and even
more. The pointer does not move so long as the curve ls desoribed
without logs of veloclty. 8teerling close in increases it, con-
trary steering, that is in a direotion ocontrary to the warping of
the wing, deoreases it, at lesast at first.

In taking o.ff; the stress first increases 'b"ut this only con-
timues until the mors inclined position of the airplane diminighes
the speed. In taking off under low power we get from 1.3 to 1.5.
In a very quick ta.ke-off we may easlly get 3 immediately and have
& oomplex straln.

In steep curves, especially a.fta:.; a dlve, we get the greatest
strains. They may easily reach values of about 3, and in.sudden
maneuvers the pilot may be in seriocus danger of wing collapse.

In steady climbs the straln on the wings ie rather less than




wra

- 4 -

in horizontal flight, since a part of the strain is borme by the
L’_;p?qul}e?. Usually the values are from 9.8 to 0.9.

In a glide, whether with power off or on, the straln is also
somewhat below normal, sbout 0.9, because in that case part of the
welght 1s balanced bf the head resistance of the fuselage, eto.

In looping, the strain mounts at the begimming, is diqinished
at the top, and in the latter part of the loop, where the centrif-
ugal foroe no longer acts, the strain is small, in a rapid loop
about 0.6. In a slow loop in which the pilot Wdesoribes a belt"it

is even negative. Einally, in coming out of a dive we have again
an inorease in strain in proportion to the suddenness of the ele~
vator aotion. ‘After a steep dive especially, the strain may in-
orease and the i‘danger of wing breakage is averted by the use of
the instr&ment.

In side slipping in a straight flight the strain is reduced,
for the wings do not bear the whole welght, the alrplane slipping
bodily.

In gusts the actual strains caused by the wind are shown in-
stantaneously. Light gusts give rise to strains of 1.3 and up-
wards. Heavier gusts causing double the amcunt of strain, have
previously been studied, though chiefly with a view fo digoovering
how the pilot could best reduce the -amount of strain by expert
use of the controls. The wing straln meter shows in every case
Just what is the safety of the airplane from breakdown as regards
the liffing gurfaces. It follows therefore that in a verticai
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dive in which the danger arises not from the lifting surfaces butb
from the control surfaces, the danger i1s not indicated on the wing
ptraln meter. This however is of no 1mpoxrtance, _for in thie case
the danger is slinalod.by the speed indioator.

In soaring f£light experiments the wing strain meter is of es-
pecial importance. It is one of the ﬁost religble means of imow-
ing whether a dynamical soaring maneuver can be used in & gust.

If_ after long use the pointer reQuires to be readjusted, the
protective cap is taken off and the sorew is loosened with a sorew-
driver untiloths.pointer.is properly adjusted.

Translated by N.A.C.A., Paris Office.






